Abstract
rate and longevity. The abundance of alkaline springs in an environment that might 48 reasonably be expected to be dominated by acidic fluids (either as volcanic condensate 49 discharges, or steam-heated springs) is highly unusual, as is the low-chloride content of the 50 fluids.
51
We present chemical and stable isotope analyses of fluids from the Savo hydrothermal 52 system, and undertake geochemical modelling to examine the sources and history of the 
Geology and Tectonic Setting of Savo

57
The Solomon Islands were formed by the ongoing convergence of the Indo-Australian and
58
Pacific plates ( was approximately 10-50 kg/s (susceptible to variations in rainfall and spring flow rate).
97
White siliceous sinter forms a crust over much of the streambed and sediments adjacent to the 98 hot springs. 
Crater Wall Springs -Poghorovorughala
100
The Crater Wall is the largest and most vigorous of the hydrothermal areas, with springs, were similar to those of the Eastern area, estimated to be 0.1-1 kg/s. The combined discharge 114 of the springs is similar to that of the Eastern area (10-50 kg/s).
115
Acid hot springs also occur in the Crater Wall area, but in contrast to the alkaline sulphate 116 springs, the acid hot springs are destructive to the host sediments, and lie within cavities. 
126
The springs were isolated from the stream, and had very low discharge rates (<0.010 kg/s). 
258
Crater Wall springs (Table 1) The Eastern Springs (Table 2) anhydrite ± alunite, as determined by XRD), cation chemistry and stable isotope composition.
Acid Sulphate Hot Springs
284
The Crater Wall acid springs (Table 3) Al and Fe show a negative correlation as anticipated.
292
The stable isotope composition of water ranges from δ ±5.4‰ δD for 1σ). The two alkaline sulphate outliers also lie on this trend (Fig. 4) Near-neutral or alkaline fluids from hydrothermal areas are typically close to equilibrium 342 with a secondary (hydrothermally altered) mineral assemblage (Giggenbach, 1988) . Although fluids (Giggenbach, 1988) .
351
On Fig. 6 , the ratio Na/K is controlled by exchange of alkalis between aqueous fluids and 352 coexisting feldspars, and is the basis of a widely used chemical thermometer (Fournier, 1979 
367
The thermometer discrepancies indicate that the alkaline sulphate fluids have been subject to 368 significant mixing and dilution by a more Mg-rich, and therefore presumably cooler water,
369
with lower δ 18 O, such as that discharged from cold springs (SV520, Table 4 ).
370
Further evidence of mixing is displayed on Fig. 8 undergone moderate to low temperature (<100°C) reaction with the host rocks.
410
The sulphate content of these springs indicates that mixing with hydrothermal fluids occurs. 
Geochemical Modelling
416
As dilution, in terms of the elemental fluid chemistry, is a good candidate process for 417 generating high sulphate, high silica, low chloride fluids at Savo, it was investigated further 418 by modelling the geochemical reactions of a simplified hydrothermal system with CHILLER 419 (Reed, 1982; Reed, 1998) . For this, two end member fluids were used (Table 6) case, 300°C pure water was added to the fluid and its associated secondary mineral 426 assemblage (Table 6 ).
427
Comparison of the high and low chloride models indicates a number of common 428 characteristics (Table 6 , Fig. 9 ). As dilution increases: there is a small pH increase ( 
Oxygen and Hydrogen Isotopes of Water
445
The alkaline sulphate springs discharge rapidly, and the residence time of any mass of water 446 in the spring is short. Thus, the isotopic composition of the fluids is unlikely to be affected by and presumed addition of magmatic volatiles is further evidence that the system at Savo is 463 subject to dilution and flushing with fresh water.
464
The acid sulphate springs analysed at Savo (plus two of the outliers from the alkaline 465 sulphate cluster) lie on a trend with a slope close to 3 with an origin at local meteoric,
466
suggesting evaporation is the dominant control on the oxygen and hydrogen isotopic 467 composition on these springs ( Fig. 4; Craig 1963) . 
Comparison with Other Springs
501
Although sulphate-rich, chloride-poor fluids are found at many springs worldwide, typically SiO 2 and consistent (high) Na/K temperatures of the alkaline springs. 
523
Thjórsárdalur spring (Table 7) , is from an area of high gas flux on Iceland. Arnórsson et al.
524
(1983) suggested its high-sulphate chemistry is formed by the dissolution and oxidation of between native sulphur, acid sulphate and alkaline springs.
531
In summary, dilution plays an important role in the springs listed in Table 7 , driving the pH 532 to higher values whilst maintaining low chloride concentrations. However, most of the fluids 533 in Table 7 formed in relatively shallow, peripheral areas, mostly by steam-heated processes.
534
The alkaline sulphate springs at Savo are from a hotter, deeper system (i.e. they are hypogene 
